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(54) DISTANCE MEASURING DEVICE, EXPOSURE DETERMINING DEVICE AND IMAGE 
COMPOSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To respectively calculate 
values of distance up to a plurality of objects OB1-OB3, 
in the case the objects are present in a range of 
photographing. 

SOLUTION: The objects are photographed in such a 
condition that a light emitting device is not activated, 
and an anti-emitted image is obtained. Then, the objects 
are photographed in such a condition that a light 
reaching distance from the light emitting device is varied, 
and four frames of emitted image IH4 are obtained. An 
image area in the four frames of emitted image 11-14 
having a reflectivity close to that of the anti-emitted 
image is detected. The distance up to the object 
corresponding to the image of the detected area is 
judged equal to the light reaching distance of the 
corresponding emitted image. 
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CLAIMS 



[Claim(s)] w w 

[Claim 1]So that light may be emitted in an imaging device which outputs image data showing a 
picture of a photographic subject in an imaging range, and multiple times from which light 
quantity differs. So that a photographic subject in an imaging range may be repeated and 
picturized in each timing of luminescence of multiple times performed on a basis of control by 
light-emitting control means which controls a luminescent device, and the above-mentioned 
light-emitting control means, and a luminescence stop of the above-mentioned luminescent 
device. By the image pick-up in an imaging control means which controls the above-mentioned 
imaging device, and luminescence stopping timing. Distance measuring equipment provided with a 
calculating means which computes distance to a photographic subject which exists in the above- 
mentioned imaging range based on luminescence image data outputted from the above- 
mentioned imaging device by each image pick-up in light-emitting timing of nonluminescent 
image data outputted from the above-mentioned imaging device, and multiple times. 
[Claim 2]By image data outputted from the above-mentioned imaging device for every distance 
to a photographic subject in an imaging device which outputs image data showing a picture of a 
photographic subject in an imaging range, a luminance distribution calculating means which 
computes luminance distribution of a photographic subject in the above-mentioned imaging 
range, and the above-mentioned imaging range. A photographic subject field within a picture 
expressed by photographic subject field determination means to specify [ two or more ], and the 
above-mentioned luminance distribution calculating means. An exposure deciding device provided 
with an exposure decision means which determines an exposure of the above-mentioned imaging 
device based on luminance distribution of a photographic subject field for a focus among two or 
more photographic subject fields which are the computed luminance distribution and were 
determined by the above-mentioned photographic subject field determination means. 
[Claim 3]So that light may be emitted in an imaging device which outputs image data showing a 
picture of a photographic subject in an imaging range, and multiple times from which light 
quantity differs. So that a photographic subject in an imaging range may be repeated and 
picturized in each timing of luminescence of multiple times obtained by basis of control by light- 
emitting control means which controls a luminescent device, and the above-mentioned light- 
emitting control means, and a luminescence stop of the above-mentioned luminescent device. By 
image data for two or more pieces outputted to a basis of control by imaging control means 
which controls the above-mentioned imaging device, and the above-mentioned imaging control 
means from the above-mentioned imaging device. By field determination means to determine a 
field which has a luminosity of a predetermined level among fields where a picture of an area 
dividing means and two or more pieces which divide each picture of a picture expressed into two 
or more fields corresponds, and a described area determination means. An image compositing 
device provided with an image compositing means which generates a picture of one piece using 
image data showing a picture in a determined field. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 




[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to distance measuring equipment an exposure 

deciding device, and an image compositing device. 

[0002] 

[Background of the Invention]When picturizing, if the distance to a main object is known, 
exposure control can be carried out so that a main object may serve as appropriate exposure. 
[0003]It is used for the distance to a subject determining the direction of movement of a robot in 
an automatic travel robot. 

[0004]Thus, the information which shows the distance to a photographic subject (subject) is 
useful. 

[0005]When two or more photographic subjects are included in the imaging range, an object 
image to acquire as appropriate exposure may not necessarily serve as appropriate exposure. 
[0006]When several photographic subjects in which distance differs in an imaging range are 
included, it is rare for all the photographic subjects to serve as appropriate exposure. 
[0007]When indoor photography is especially carried out using a stroboscope, all photographic 
subjects or desired photographic subjects are not acquired by proper exposure. 
[0008] 

[Description of the Invention]An object of this invention is to make it the distance to a 
photographic subject known. 

[0009]An object of this invention is to make it a desired photographic subject serve as 
appropriate exposure. 

[0010]This invention aims to let two or more of those photographic subjects acquire the picture 
used as appropriate exposure, even when two or more photographic subjects are in an imaging 
range. 

[001 1]The distance measuring equipment by the 1st invention so that light may be emitted in the 
imaging device which outputs the image data showing the picture of the photographic subject in 
an imagingrange, and the multiple times from which light quantity differs. So that the 
photographic subject in an imaging range may be repeated and picturized in each timing of 
luminescence of multiple times performed on the basis of control by the light-emitting control 
means which controls a luminescent device, and the above-mentioned light-emitting control 
means, and a luminescence stop of the above-mentioned luminescent device. By the image pick- 
up in the imaging control means which controls the above-mentioned imaging device, and 
luminescence stopping timing. It has the calculating means which computes the distance to the 
photographic subject which exists in the above-mentioned imaging range based on the 
luminescence image data outputted from the above-mentioned imaging device by each image 
pick-up in the light-emitting timing of the nonluminescent image data outputted from the above- 
mentioned imaging device, and multiple times. 

[0012]Infrared ray emission of the above-mentioned luminescent device may be carried out. In 
the case of infrared ray emission, the imaging device which detects infrared rays is used. When 
making an imaging device serve a double purpose also for record of a picture, an infrared cut 
filter is arranged on the acceptance surface of an imaging device, and an infrared cut filter is 
made evacuated from on the acceptance surface of an imaging device at the time of ranging at 
the time of record of a picture. And the filter change mechanism for making an infrared cut filter 
move will be established on the acceptance surface of an imaging device. 

[0013]The control method suitable for the distance measuring equipment by the 1st invention, In 
the distance measuring equipment provided with the imaging device which outputs the image 
data showing the picture of the photographic subject in an imaging range, So that the 
photographic subject in an imaging range may be repeated and picturized in each timing of 
luminescence of multiple times which controls a luminescent device to emit light in the multiple 
times from which light quantity differs, and is performed on the basis of the above-mentioned 
emission control, and a luminescence stop of the above-mentioned luminescent device. By each 



image pick-up in the light-d^pting timing of the nonluminescent im^pdata which controlled the 
above-mentioned imaging device and was outputted from the above-mentioned imaging device 
by the image pick-up in luminescence stopping timing, and multiple times. The distance to the 
photographic subject which exists in the above-mentioned imaging range based on the 
luminescence image data outputted from the above-mentioned imaging device is computed. 
[0014]According to the 1st invention, luminescence from which light quantity differs is performed 
two or more times. The image pick-up of the same scene is repeated in the light-emitting timing 
and nonluminescent timing of these multiple times. Based on the nonluminescent image data 
obtained by the image pick-up at the time of nonluminescent, and the luminescence image data 
obtained by the image pick-up at the time of luminescence of multiple times, the distance to the 
photographic subject which exists in an imaging range is computed. 

[0015]If the amounts of luminescent light differ, the portion of the object image not becoming will 
produce the portion of the object image which serves as comparatively proper exposure among 
the pictures acquired by the image pick-up with the distance to a photographic subject, and 
comparatively proper exposure. The distance to the photographic subject corresponding to the 
object image used as comparatively proper exposure is computable based on light quantity when 
becoming the proper exposure. 

[0016]Since the distance to a photographic subject is known, it can use for exposure control, the 
determination of the direction of movement of an automatic travel robot, etc. Even if it is a case 
where two or more photographic subjects are in an imaging range, each distance of two or more 
photographic subjects is known. 

[001 7]The luminescence reflectivity calculation means which computes the reflectance of the 
photographic subject in the nonluminescent reflectivity calculation means in which the above- 
mentioned calculating means computes the reflectance of the photographic subject in the 
imaging range at the time of nonluminescent based on the above-mentioned nonluminescent 
image data, and the imaging range at the time of luminescence based on the above-mentioned 
luminescence image data. It may be made to have. In this case, based on the reflectance 
computed by the above-mentioned nonluminescent reflectivity calculation means and the 
reflectance computed by the above-mentioned luminescence reflectivity calculation means, the 
distance to the photographic subject which exists in the above-mentioned imaging range will be 
computed. 

[0018]Since reflectance is used, distance can be computed comparatively correctly. 
[0019]The exposure deciding device by the 2nd invention by the image data outputted from the 
above-mentioned imaging device for every distance to the photographic subject in the imaging 
device which outputs the image data showing the picture of the photographic subject in an 
imaging range, the luminance distribution calculating means which computes the luminance 
distribution of the photographic subject in the above-mentioned imaging range, and the above- 
mentioned imaging range. The photographic subject field within the picture expressed by 
photographic subject field determination means to specify [ two or more ], and the above- 
mentioned luminance distribution calculating means. Based on the luminance distribution of the 
photographic subject field for a focus, it has the exposure decision means which determines the 
exposure of the above-mentioned imaging device among two or more photographic subject fields 
which are the computed luminance distribution and were determined by the above-mentioned 
photographic subject field determination means. 

[0020]The control method suitable for the exposure deciding device by the 2nd invention, In the 
exposure deciding device provided with the imaging device which outputs the image data showing 
the picture of the photographic subject in an imaging range, Compute the luminance distribution 
of the photographic subject in the above-mentioned imaging range, and by the image data 
outputted from the above-mentioned imaging device for every distance to the photographic 
subject in the above-mentioned imaging range. Two or more photographic subject fields within 
the picture expressed are specified, it is the computed luminance distribution and the exposure 
of the above-mentioned imaging device is determined among two or more determined 
photographic subject fields based on the luminance distribution of the photographic subject field 
for a focus. 



[0021]According to the 2nc^pention, the luminance distribution of ^^photographic subject in 
an imaging range (plurality) is computed. Two or more photographic subject fields within a picture 
are specified for every distance to the photographic subject in an imaging range. Based on the 
luminance distribution of the photographic subject field for a focus, the exposure of an imaging 
device is determined among two or more specified photographic subject fields. 
[0022]The exposure of an imaging device determines that it will become a proper light exposure 
about the photographic subject field for a focus. The picture from which the photographic 
subject field for a focus serves as a proper light exposure is acquired. 

[0023]The thing using the distance measuring equipment of the 1st invention mentioned above 
may be sufficient as the above-mentioned photographic subject field determination means. In 
this case, I will specify a photographic subject field for every image of the photographic subject 
in a repeat range. 

[0024]The image compositing device by the 3rd invention so that light may be emitted in the 
imaging device which outputs the image data showing the picture of the photographic subject in 
an imaging range, and the multiple times from which light quantity differs. So that the 
photographic subject in an imaging range may be repeated and picturized in each timing of 
luminescence of the multiple times obtained by the basis of control by the light-emitting control 
means which controls a luminescent device, and the above-mentioned light-emitting control 
means, and a luminescence stop of the above-mentioned luminescent device. By the image data 
for two or more pieces outputted to the basis of control by the imaging control means which 
controls the above-mentioned imaging device, and the above-mentioned imaging control means 
from the above-mentioned imaging device. By field determination means to determine the field 
which has a luminosity of a predetermined level among the fields where the picture of the area 
dividing means and two or more pieces which divide each picture of the picture expressed into 
two or more fields corresponds, and a described area determination means. It has the image 
compositing means which generates the picture of one piece using the image data showing the 
picture in the determined field. 

[0025]The control method suitable for the image compositing device by the 3rd invention. In the 
image compositing device provided with the imaging device which outputs the image data 
showing the picture of the photographic subject in an imaging range, So that the photographic 
subject in an imaging range may be repeated and picturized in each timing of luminescence of 
the multiple times which control a luminescent device to emit light in the multiple times from 
which light quantity differs, and are obtained by the basis of emission control, and a 
luminescence stop. By the image data for two or more pieces which controlled the above- 
mentioned imaging device and were outputted to the basis of image pick-up control from the 
above-mentioned imaging device. Each picture of the picture expressed is divided into two or 
more fields, and the picture of one piece is generated using the image data which determines the 
field which has a luminosity of a predetermined level among the fields where the picture of two 
or more pieces corresponds, and expresses the picture in the determined field. 
[0026]According to the 3rd invention, each picture of the picture of two or more pieces is 
divided into two or more fields. The field which has a luminosity of a predetermined level among 
the fields where two or more pieces correspond is determined, and the picture of one piece is 
generated using the image data in the determined field. 

[0027]According to the 3rd invention, the picture of one generated piece has a proper luminosity 
in all the fields. It is effective to acquire the picture which has a proper luminosity in all the 
fields, for example, the picture used as a proof of a construction site. 

[0028]When there are two or more fields with the luminosity of a predetermined level, it may be 
made to determine a described area determination means based on the luminosity of the field 
near the field. 
[0029] 

[Example] Drawing 1 is a block diagram in which showing working example of this invention and 
showing the electric constitution of a digital still camera. 

[0030]The luminescent device 1 in which infrared ray emission is possible is formed in the digital 
still camera. It reflects with a photographic subject and the emitted light from this luminescent 



device 1 is received by the ^Pt-receiving device 2. The light-recei^Pf signal according to light 
income is outputted from the light-receiving device 2. A light-receiving signal is inputted into the 
integrating circuit 15 via CPU 16. The inputted light-receiving signal is integrated in the 
integrating circuit 15. If it becomes an integrated value corresponding to the predetermined 
amount of luminescent light, an emission stopping signal will be given to CPU16 from the 
integrating circuit 15. An emission stopping signal is given to the luminescent device 1 from 
CPU16, and luminescence stops. 

[0031]The manual operating device 17 containing a mode setting switch and 2 stage-stroke type 
shutter release button etc. is contained in the digital still camera. The manipulate signal 
outputted from this manual operating device 17 is inputted into CPU16. 
[0032]The zoom position of the zoom lens 7 is adjusted by the lens drive circuit 3. The 
diaphragm 8 which restricts the incident light quantity to the acceptance surface of CCD12 
extracts, and it is controlled by the drive circuit 4. 

[0033]It is switched by the filter change drive circuit 5 so that the infrared pass filter 9 or the 
infrared cut filter 10 may be located ahead [ CCD12 ]. When picturizing a photographic subject in 
order to acquire ranging information so that it may mention later, the luminescent device 1 is 
made to emit light When recording image data on the memory card 25, luminescence of the 
luminescent device 1 is stopped. When luminescence of the luminescent device 1 stops so that 
the infrared pass filter 9 may be located on the acceptance surface of CCD12, when the 
luminescent device 1 emits light, The filters 9 and 10 are controlled by the filter change drive 
circuit 5 so that the infrared cut filter 10 is located on the acceptance surface of CCD12. 
[0034]Incident light enters on the acceptance surface of CCD 12 via the optical low pass filter 
1 1 . A photographic subject will be picturized if set as imaging mode. Then, the video signal with 
which an object image is expressed from CCD12 by control of the image sensor drive circuit 6 is 
outputted, and it inputs into the analog processing circuit 13. Predetermined analog signal 
processing, such as a gamma correction and white balance adjustment, is performed by the 
analog processing circuit 1 3. The outputted video signal is changed into digital image data in the 
analog-to-digital conversion circuit 14 from the analog processing circuit 13. 
[0035]The image data outputted from the analog-to-digital conversion circuit 14 is temporarily 
memorized by the main memory 19 by control of the memory control circuit 18. Image data is 
read from the main memory 1 9, and is inputted into the digital processing circuit 20. In the digital 
processing circuit 20, predetermined digital signal processing, such as luminance data and color- 
difference-data generation processing, is performed. The image data outputted from the digital 
processing circuit 20 is given to the display control circuit 23. The picturized object image is 
displayed on the display screen of the display 24. 

[0036]If there is depression of a shutter release button of the first step, the digital image data 
outputted from the analog-to-digital conversion circuit 14 as mentioned above will be inputted 
into CPU 16, and the data for automatic exposure control and the data for automatic focusing 
control will be generated. Based on these generated data, the lens drive circuit 3 is controlled so 
that an object image focuses on the acceptance surface of CCD12. It extracts that appropriate 
exposure is carried out, the diaphragm value of 8 extracts, it is controlled by the drive circuit 4, 
and the shutter speed of CCD12 is controlled by the image sensor drive circuit 6. 
[0037]If there is depression of the second stage story of a shutter release button, the image 
data outputted from the digital processing circuit 20 as mentioned above will be inputted into 
compression / extension circuit 21. Image data is compressed in compression / extension circuit 
21. The compressed image data is recorded on the basis of control of the memory control circuit 
22 by the memory card 25. 

[0038]If reproduction mode is set up, the compressed image data currently recorded on the 
memory card 25 will be read by the memory control circuit 22, and will be given to compression / 
expansion process circuit 21. The compressed image data is elongated. By giving the elongated 
image data to the display control circuit 23, the picture expressed by the image data read in the 
memory card 25 is displayed on the display screen of the display 24. 

[0039] Drawing 2 is a flow chart which shows the procedure of the Puri image pick-up. The Puri 
image pick-up is processing which acquires the information which shows the distance to a 



photographic subject by piq^King a photographic subject. It is an ^nrtple of the picture 
acquired from drawing 3 anc WFawing 4 (A) by (D) picturizing a photo^phic subject. Drawing 3 is 
an example of the picture (nonluminescent picture) acquired by stopping luminescence of the 
luminescent device 1, and (D) is an example of the picture (luminescence picture) which may 
have emitted light with the luminescent device 1 from drawing 4 (A). 

[0040]The Puri image pick-up processing acquires the information which shows the distance to 
two or more photographic subjects which are in an imaging range using a nonluminescent picture 
and the luminescence picture of two or more pieces of the same scene produced by making 
carry out multiple-times luminescence with different light quantity. The Puri image pick-up 
processing is performed after automatic exposure control and automatic focusing control are 
completed in this working example. But it is good not to be necessarily after for these control to 
be completed. 

[0041]Based on automatic focusing control, the distance to the main object in an imaging range 
is detected. The distance to a main object should be detected with 3 m. Based on the distance 
to the detected main object, the light emission frequency of the luminescent device 1 and the 
range of the emitted light from the luminescent device 1 are determined (Step 31). Range relates 
to the amount of emitted light Light volume is prescribed with range that the photographic 
subject which exists in range serves as a proper luminosity. If the distance to a main object is 3 
m, light emission frequency will be determined that it will become range (1m, 3m, 5m, and 7m) 
with 4 times. 

[0042]Determination of light emission frequency and range will determine the guide number GN 
of the luminescent device 1 according to the formula 1 (Step 32). 

[0043]GN= range x f number ... Formula 1 [0044]If the f number is 4, each guide number GN of 
four luminescence will be set to 4 (in the case of 1 m of range), 1 2 (in the case of 3-m range), 20 
(in the case of 5-m range), and 28 (in the case of 7-m range). 

[0045]the shutter speed can eliminate the influence of outdoor daylight — as — emission time - 
- doubling (for example, 1 / 300 seconds) — it is good. When a photographic subject is bright, it 
may amend so that the guide number GN may become large according to the luminosity of a 
photographic subject, so that the influence of outdoor daylight cannot be eliminated. 
[0046]Ahead [ of CCD12 / acceptance surface ], the infrared cut filter 10 is positioned. After 
luminescence of the luminescent device 1 has stopped, a photographic subject is picturized, and 
the image data showing the nonluminescent picture 10 (refer to drawing 3 ) is obtained (Step 33). 
The obtained image data is given to the main memory 1 9, and is memorized temporarily. 
[0047]In this working example, there shall be three persons, photographic subject (object image) 
alumnusl, alumnus2, and alumnus3, in an imaging range. Photographic subject alumnusl 
photographic subject alumnus2 shall be in the distance 1 m ahead of a camera, it shall be in the 
distance 3 m ahead of a camera, and photographic subject alumnus3 shall be in the distance 5 m 
ahead of a camera. 

[0048]If a nonluminescent picture is acquired, the infrared cut filter 10 will be evacuated from 
the front of CCD12, and an infrared pass filter will advance ahead of CCD12 (Step 34). 
[0049]After charge to the luminescent device 1 is performed (Step 35) and charge is completed, 
the 1st exposure to CCD12 is started and 1st luminescence is performed by the luminescent 
device 1 (Step 36). The luminescent device 1 is controlled so that the light volume corresponding 
to guide number GN=4 emits light in the 1st time. If the light of the light volume corresponding to 
guide number GN=4 is emitted from the luminescent device 1, luminescence will be stopped and 
the exposure to CCD12 will be stopped (Step 37). The image data obtained by the 1st image 
pick-up is recorded on the main memory 19 (Step 38). 

[0050]Only the determined number of times, the guide number GN is changed and luminescence 
and an image pick-up are repeated (Step 39). That is, the luminescent device 1 is controlled to 
be set to guide number GN=28 in the 4th image pick-up to be set to guide number GN=20 in the 
3rd image pick-up to be set to guide number GN=12 in the 2nd image pick-up. 
[0051] Drawing 4 (A) is an example of the luminescence picture 11 expressed by the image data 
obtained by the 1st image pick-up. In the 1st image pick-up, photographic subject alumnusl 
which is guide number GN=4 and is 1 m ahead of a camera has a proper luminosity, and since 



only quantity with a proper of the luminescent device 1 does n^^rive, the other 
photographic subjects alumnus2 and alumnus3 are dark. 

[0052] Drawing 4 (B) is an example of the luminescence picture 12 expressed by the image data 
obtained by the 2nd image pick-up. In the 2nd image pick-up, photographic subject alumnus2 
which is guide number GN=12 and is 3 m ahead of a camera has a proper luminosity. Since 
photographic subject alumnus 1 is in this side rather than photographic subject alumnus2, it 
becomes bright too much. Since only quantity with a proper light of the luminescent device 1 
does not arrive, photographic subject alumnus3 is dark. 

[0053j Drawing 4 (C) is an example of the luminescence picture 13 expressed by the image data 
obtained by the 3rd image pick-up. In the 3rd image pick-up, photographic subject alumnus3 
which is guide number GN=20 and is 5 m ahead of a camera has a proper luminosity. Since the 
photographic subjects alumnusl and alumnus2 have each in this side rather than photographic 
subject alumnus3, it becomes bright too much. 

[0054] Drawing 4 (D) is an example of the luminescence picture 14 expressed by the image data 
obtained by the 4th image pick-up. In the 4th image pick-up, it is guide number GN=28, and if a 
photographic subject is 7 m ahead of a camera, the photographic subject comes to have a proper 
luminosity. Since each of photographic subject alumnusl, alumnus2, and a!umnus3 is in this side 
from 7 m of front of a camera, it becomes bright too much. 

[0055]Thus, if the nonluminescent picture 10 of one piece and the luminescence pictures IH4 of 
four pieces are acquired, ranging processing will be performed using the acquired picture (Step 
40), and the information which shows the distance to photographic subject alumnusl in an 
imaging range, alumnus2, and alumnus3 will be acquired. Ranging processing is mentioned later in 
detail. 

[0056]If the nonluminescent picture 10 and the luminescence pictures 11-14 are acquired, the 
infrared pass filter 9 will be evacuated from the acceptance surface front of CCD12, and the 
infrared cut filter 10 will be positioned ahead [ of CCD12 / acceptance surface ] (Step 41). 
[0057]The flow chart and drawing 6 w hich drawing 5 shows ranging procedure (processing of 
drawing 2 and Step 40) are a nonluminescent picture. 

[0058]This ranging processing is performed for every pixel, and the distance to the object part 
corresponding to a pixel is measured among the photographic subjects in an imaging range. But it 
may be made to measure the distance to the object part corresponding to not a pixel unit but 
the field which consists of two or more pixels. 

[0059]First, the Y coordinate about the object picture element (the pixel corresponding to the 
object part which measures distance as mentioned above is made an object picture element) Pi 
is reset (Step 51). Since ranging processing for every pixel is performed about all the pictures for 
one piece, if a Y coordinate becomes equal to the height (= it may be 960 pixels) of a picture (it 
is YES at Step 52), the ranging processing for one piece will be completed. 
[0060]If the Y coordinate of the object picture element does not serve as height of the picture 
(it is NO at Step 52), since the ranging processing about all is not ended by one piece, the X 
coordinate about the object picture element Pi is reset (Step 53). Since it means that the 
ranging processing about the pixel about one line was completed when an X coordinate becomes 
equal to the width (= it may be 1 280 pixels) of a picture (it is YES at Step 54), it 
****:m<********s a y coordinate (Step 55), and ranging processing is performed about the pixel 
of the next line. 

[0061]If the X coordinate of the object picture element does not serve as width of the picture (it 
is NO at Step 54), the reflectance of the object part specified by an object picture element is 
computed based on each of the nonluminescent picture 10 of one piece, and the luminescence 
pictures 11 -14 of four pieces (Step 56). Reflectance which can obtain the reflectance obtained 
from the nonluminescent picture 10, respectively from R0, guide number GN=4, and the 
luminescence picture of 12, 20, and 28 is set to R1, R2, R3, and R4. Since it corresponds to the 
level of nonluminescent image data or the level of luminescence image data, and the couple 1 , 
such reflectance R0, R1, R2, R3, and R4 are computable based on the level of nonluminescent 
image data, and the level of luminescence image data. 

[0062] Drawing 7 is a graph which shows the relation between an image data level and 



reflectance. ^ftk 
[0063]A horizontal axis is ar^tage data level (any of a nonluminesc^u image data level and a 
luminescence image data level may be sufficient). But the expressions of relations used by the 
luminescence picture and a nonluminescent picture will differ. A vertical axis is reflectance. It 
depends for the relation between an image data level and reflectance on the exposure EV. The 
expression of relations f (EV=10), f (EV=9) t or f suitable for the exposure EV set as the digital 
still camera (EV=8) etc. are used. 

[0064]By referring to drawing 7 , it will be understood that the reflectance of the object part 
corresponding to an object picture element is computable from the image data level of an object 
picture element. 

[0065]It returns to drawing 5 and difference absolute value deltaAi of the reflectance RO of the 
object part at the time of nonluminescent, the reflectance R1 of the object part at the time of 
luminescence, R2, R3, and R4 is computed based on the formula 2 (Step 57). 
[0066]deltaAi=|R0-Ri| ... Since the luminescence picture of four piece is acquired in the formula 
2, however this case, it is i= 1-4. 

[0067]The minimum difference absolute value deltaAmin is computed among absolute value 
deltaAi(s) of the computed difference (Step 58). Based on the reflectance Ai which gives the 
minimum difference absolute value deltaAmin, the distance information which shows the distance 
to the object part corresponding to the object picture element is computed (Step 58). That is, 
the image data Di corresponding to the reflectance Ai which gives the minimum difference 
absolute value deltaAmin is computed. The luminescence picture which has given the image data 
Di is determined. Then, the guide number GN used in the determined luminescence picture is 
detected. The distance from the detected guide number GN to the object part corresponding to 
the object picture element is computed. 

[G068]Thus, if the distance information to the object part corresponding to one object picture 
element is computed, it will ************** the X coordinate of an object picture element (Step 
60), and processing of Steps 56-59 will be repeated again. The distance to the photographic 
subject in an imaging range comes to be known in the unit of the object part corresponding to a 
pixel. 

[00693 Drawing 8 is a picture which shows the distance information of the photographic subject in 
an imaging range. 

[0070]A distance information picture is expressed by the image data Di corresponding to the 
reflectance Ai which gives the minimum difference absolute value deltaAmin as mentioned above 
among the image data showing the luminescence picture of two or more pieces. Therefore, a 
distance information picture can also be called picture acquired from the luminescence pictures 
11-14 of two or more pieces by compounding a portion with a proper luminosity. 
[0071]In this working example, the picture of object image alumnusl of the luminescence picture 
11 of guide number GN=4 which shows drawing 4 (A) the picture in the field A1 is used. The 
distance to photographic subject alumnusl corresponding to the picture in the field A1 carries 
out range of 1 m corresponding to guide number GN=4, etc., and serves as that of a potato. The 
picture of object image alumnus2 of the luminescence picture 12 of guide number GN=12 which 
shows drawing 4 (B) the picture in the field A2 is used. The distance to photographic subject 
alumnus2 corresponding to the picture in the field A2 carries out range of 3 m corresponding to 
guide number GN=12, etc., and serves as that of a potato. The picture of object image alumnus3 
of the luminescence picture 13 of guide number GN=20 which shows drawing 4 (C) the picture in 
field A3 is used. The distance to photographic subject alumnus3 corresponding to the picture in 
field A3 carries out range of 5 m corresponding to guide number GN=20, etc., and serves as that 
of a potato. 

[0072]Each distance of two or more photographic subjects which exist in an imaging range 
comes to be known. 

[0073] Drawing 9 shows other working example and shows the way of picture composition. 
[0074]As mentioned above, by luminescence by the light quantity of guide number GN=4. The 
acquired luminescence picture 11, the luminescence picture 12 acquired by luminescence by the 
light quantity of guide number GN=12, the luminescence picture 13 acquired by luminescence by 



the light quantity of guide n^^er GN=20, and the luminescence pid^^ 14 acquired by 
luminescence by the light quantity of guide number GN=28 are acquired. 
[0075]The image region which is in an effective range (for example, if it is 12 bit digital data a 
certain digital data of a before [ from 1000 / 3000 ]) among 14 is extracted from these 
luminescence pictures 11 by a pixel unit. But it cannot be overemphasized that it is good not to 
be a pixel unit. The image region il of object image alumnusl, image region i2 of object image 
alumnus2 from the luminescence picture 12, and the image region i3 of object image alumnus3 
from the luminescence picture 13 are extracted from the luminescence picture 11 , respectively. 
The image composing of one piece is generated from the extracted image region i1, i2, and i3. 
[0076]In the nonluminescent picture I0 f the image composing generated even when there was a 
dark portion has a proper luminosity in all the portions. 

[0077] Drawing 10 (A) and (B) shows the level of the image data for every pixel. 
[0078]In these figures, D1, D2, D3, and D4 show the image data level of the pixel obtained from 
the luminescence picture 11, 12, 13, and 14, respectively. As for the level of 120 and the image 
data D2, about the pixel PI, the level of 2100 and the image data D4 of the level of 900 and the 
image data D3 is [ level of the image data D1 ] 4000. Since the image data in an effective range 
(1000-3000) is the image data D3, the image data D3 is used about the pixel PI. 
[0079]Similarly it is judged with having the image data D3 and D4 in an effective range about the 
pixel P2, and the pixel P3 is judged with having the image data D4 in an effective range. The 
image data which is in an effective range also about P9 is detected from the other pixels P4. 
[0080]When there are two or more levels of the image data which enters in an effective range 
about the same pixel, for example, To what has many [ when there is the two image data D 2 and 
D3 ] number of the image data detected when it was in the effective range from the pixel P1 
which adjoins the surroundings of the pixel P5 among P4 and P6 to P9, and the pixel P5 like the 
pixel P5. Let corresponding image data be the image data about the pixel P5. If it is drawing 1 0 
(A) and an example of (B), the image data D1 which is in an effective range in the pixel P1 to the 
pixel P9, The image data D2 in 2 of the pixels P7 and P8 and an effective range, The image data 
D4 in five pieces, the pixel P1, P2, P4, P5, and P6, and an effective range is two of the pixels P2 
and P3, and the image data D3 in four pieces, the pixel P4, P5, P8, and P9, and an effective 
range has most image data D3. Therefore, let the image data of the pixel P5 be a thing of D3. 
[0081] Drawing 10 ( B) shows each image data level determined by carrying out such. Thus, the 
image composing shown in drawing 9 is generated. 

[0082]What is necessary is just to choose the image data nearest to an effective range about a 
pixel without the image data in an effective range. But it may be made to use the image data of a 
nonluminescent picture. 

[0083] Drawing 13 shows working example of further others from drawing 1 1 . 
[0084]The flow chart, drawing 1 2 , and drawing 13 in which the image recording procedure using 
the digital still camera which shows drawing 1 drawing 1 1 is shown are an example of the picture 
acquired by the image pick-up. 

[0085]When two or more photographic subjects are in an imaging range, it is made for the main 
object in two or more photographic subjects to serve as a proper luminosity in this working 
example. 

[0086]If a shutter release button is haH^pressed (it is YES at Step 71), a photographic subject 
will be picturized and the image data showing an object image as shown in drawing 1 2 will be 
obtained. The luminance distribution information on the picture expressed by the obtained image 
data is computed (Step 72). Luminance distribution information is acquired for every pixel. The 
luminosity ev for every pixel is computed about all the object images of one piece. Therefore, 
about 1,300,000 luminance distribution information on 960 pixels of 1280 pixels of horizontal 
direction perpendicular directions is acquired. But even if it is not every pixel, it may be made to 
acquire luminance distribution information for every field which consists of two or more pixels. 
[0087]It continues, automatic focusing control is performed and the distance to the focusing 
photographic subject is computed (Step 73). 

[0088]Full press of a shutter release button will perform ****** Puri image pick-up processing 
(processing of drawing 2 ) (it is YES at Step 74). By this Puri image pick-up processing, as shown 



in (D) from drawing 4 (A), I4j^>btained from the luminescence pict^fcll of two or more pieces. 
The luminescence picture \^ch has the distance computed by aut^ratic focusing control 
among 14 in range is chosen from the luminescence picture 11 of obtained two or more pieces. 
The image region (portion which has image data in an effective range) which has a proper 
luminosity in the selected luminescence picture is judged to be a main object image among two 
or more object images in an imaging range. Thus, automatic exposure adjustment is performed so 
that the judged main object image may serve as a proper luminosity (Step 76). For example, if 
the distance to the focusing photographic subject is computed with 3 m, the luminescence 
picture 12 which range shows to drawing 4 (B) which is 3 m among 14 from the luminescence 
picture 11 shown in (D) will be chosen from drawing 4 (A). Since an object image is alumnus2 the 
object image portion which has a proper luminosity in this luminescence picture 12, as it is shown 
in drawing 1 3 , automatic exposure adjustment is performed using luminance distribution 
information evO corresponding to the image region of this object image alumnus2. 
[0089]An end of automatic exposure adjustment will picturize a photographic subject for record 
(Step 77). (this image pick-up) The image data obtained by this image pick-up is recorded on the 
memory card 25 (Step 78). 

[0090]Even if it is a case where two or more photographic subjects are included in the imaging 
range, exposure adjustment comes to be performed so that the focusing main object image may 
have a proper luminosity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the electric constitution of a digital still camera. 

[Drawing 2] It is a flow chart which shows the Puri image pick-up procedure. 

[Drawing 3] It is an example of a nonluminescent picture. 

[Drawing 4] (D) is an example of a luminescence picture from (A). 

[Drawing 5] It is a flow chart which shows ranging procedure. 

[Drawing 6] It is an example of the picture acquired by the image pick-up. 

[Drawing 7] The relation between an image data level and reflectance is shown. 

[Drawing 8] It is an example of a distance information picture. 

[Drawing 9] How to generate image composing is shown. 

[Drawing 10] (A) And (B) shows the image data level for every pixel. 

[Drawing 1 1 l it: is a flow chart which shows image recording procedure. 

[Drawing 12j lt is an example of the picture acquired by the image pick-up. 

[Drawing 13] It is an example of the picture acquired by the image pick-up. 

[Description of Notations] 

1 Luminescent device 

1 2 Image sensor 

16 CPU 



10 Nonluminescent picture 
IH4 Luminescence picture 

alumnus1-alumnus3 Photographic subject (object image) 
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#(b*lfcW&T r -*l4. /i-y • **»19\£J§-*.htl, 

[0 0 4 7] w(O^JS01J|C*3^T»4, iWSS«SfflftK$'5 
# (ffi^fMfc) OBI, OB 2*J4tfOB 3<7)3A/!i^ 
5trot-T5>o *7t, &^ftOBU4, # 7 COjtitfj 1 
mOggmtr, «*3fcOB2l±, JM7 0>Bll#3m<BE* 

ic, tr£ftpB3f4, * p< 7 wfifdr 5 m0>E»fc^<& 

[0 0 4 8] ttfttm&fr'&btlZb, 
7-f/l'^10a<CCD12OlWl**»e>jljl**b*t, 40 
ai!7^/P*#CCDl2<7)iiu*KilA-t5 (^r?/3 

4) . 

[0049] 1 ^0>a*#tTfrft y 7*3 

5) , *«^Ti-5t, ccn\2^<o%,imnom% 

(^T 1 5/7*36) . *liaBt^TI4^ K-7- 
gia'faKS$;ft,5. 3tf-f K • t >v<GN« 4 
*l. CCD\2~~<Dffi%tfW±£tlZ (*-r 5/7*37) 0 50 
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y 19|c:fBSi$*x5 (*X5/7*38) . 
[0 0 5 0] ft££;h,fciaaWi*tt, ^ K • t>/GN 

39) o »2@BOltifelC*JV^Ttt^ K-7" 

y^GN = 12ir^5J; ^3EJBcDS^I-*3^T»i 
^ K-7-V/<GN=20t^5J;5l-, 8U®B<*>JSH8l 
Klfc^TMLtf-f K • -f~ y '<GN =28 b 0 IC$l}fcigs 

«i ***]»£ ns. 

[oo 5 1] 04 (a) is, wn®n<Dmmc£v®b 

= 4?*>0. *p<7CDBtj*lmlCV^5^¥ft:OB 1 
E*W**Srt*». *Ofl&Otj[*ft:OB2*Jj;t;OB 3 

[0 0 5 2] 134 (B) 14, ^2 0@Wffi^lCj; »>#& 

fc5„ »2lHll©»*k:i3v>Ttt. WK-ty^GN 

= 12T&i?, #p<7 0iifl£3mlCV>5$¥ftOB 2*'iS 
EftW5$tfco. S?»OBlli, &^#OB2J;i3 

^&o b 3 \mytmw 1 w#a*»jEfc*fc*ttJia»fc^© 

[00 5 3] 134 (C) 14, m3mg<nm&^£<Qftb 

=20-Cfc>?, *^70M*5m(CV>5^{*:OB 3^Ji 
jE^BJ5$*t.O„ ftffrOB 1*5^^0 B 2{4V^iX 

[00 5 4] 04 (D) 14, fg4@gOAtt^J:Q#& 
*)5 0 ^4@BOfl|fi6fC*5V>TH:, ^K-fy^GN 

1, OB 2*3<t^OB 3|4V^-fnt*^7<75flif*7mJ; 

[00 5 5] iwi 5 tu, i ®<r>#%%m& i 0 1 
4W«)*3tH«lI 1~I 4bi>mbhZ>b, 'fibtitz® 

rtlcfcSttfftOBi, o b 2 J: t^o b 3$ x<d¥&M 

[0 0 5 6] $F%%m& \ Ot^Tfeii^I 1 ~ I 4 bfc 
'&bflt>b, #^iii®7^/W^ 9»4CCD12(DS3tE 

CDl2WS:3tBftti*(c|aE^fe§tt5 (^x 5/7*41) . 
[0 0 5 7] 13514, mmfc&^m (02, y7to 
Oftig) Sr*-f-7D-f--v- h, 13 6 14, ^JtHflfct? 




[0058] ^waijsEtoau, mmzh\cnt>ivz>i><D 
&*v<Dmmt t 9tn&zti&. ton, w%¥gl-ck 
EKSrSjje-*- 5 «t 5 1 -c t> «t i\ 

[0 0 5 9] *-f, 2t£B?}f (±ifc0>J: 5 

y5i) „ m%zk<Dffl&$oimtt, i%}ft<Dm&.-t'<x\c 
[0060] MMmm<oYmmi>mi&<DVi&bte'DX^ 

«XlS*5yt7 h£tv5 (*r;y:/53) . X&SSdSB 

{=\2%mmk-tz>) k$tL<tez>t ufyy 

54-CYES) 1 7<<>ft\Z'O^X<DWmcr>\,<>X<Offlm 
$*l (^•7 L ?/7'55) , »;07-f XF>m%\Z1^X&mi8! 

loo6 u.»*B*oxaiaiasBfft(D«t/jioT^* 

«m« (Xr.7^4TNO) , »«5li*CJ:oT«f3t* 

i tta>#a%HHfe I 0 t 4 
ttwSSJfeWffci i~i 4<o-5rtv-5f4xtc:'bi<5v>T3UU$ 

sfs&RO, ^K-t^GN=4, 12, 20:fc4tf28<O 

%,%Mm*b*:ft,?tinbtiz>Rmm£R i, R2, r 

3fc4tfR4 rftkORtt^RO, Rl, R 

2, R3ioJ;tfR4l4, ^ISftB&x-* <0 U-VP*/c 

HftB&r'— * w u^/ufc 4 U%.KM®.t- 9 <n \^</u 
Ki>k^^xW-m-fZz.k&x%?> 0 
[00 6 2] 0714, B&x-* • U^/WtKlf^tCD 

ioo63] mmmfc?-* • u--</u wftytrnto? 

V\, tott*3tiii«t**3tH«ii:-CI4ffl^t)*iSI!i 

«Bffl#EVlcaLfcBBfii*f (EV=10) , f(EV=9) * 
fclif (EV=8) 4if*»|gffl**t5. 
[006 4] H7$r*flB-f-ac*K:J:0. #&B3ff<D® 

[0 0 6 5] E5ICSoT. #3§ftl$0&?ftg|S#<7?K 
lt^R0i:^)lfcB#(Dt!5?«i:aj^(DR^$R 1, R2, R 
3*54tfR4 t<7?H#|£*HfiAA i ^2ICtt^^T 
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[0 0 6 6 ] A A i = | R 0-R i | • • • it2 

EL, r«)»&4ftro»3tH«tSr»5*»e> i = 1-4T' 

fc3o 

[0 0 6 7] IWJS4xfcll»oJ6*tffiAA a 
ft/hOM^*MfiAAmin^4-X.5SW^A i iCfci-S 

SB&r-^D i asgttJ£}xs o -tWBffe.r-* D i £ 
[0 0 6 8] rwiplcL-C. 1 mM&m%\Z*t&-t 

xemiM >* is* > b (^x-y7 , 6o) , 

#^£4 5K/.c.5 0 

[ o o 6 9 ] 0 8 it. m&&®ft<r>&i?&<nmffim* 
[0070] mmmmmmix m&®i<o&%m&&m-t 

Amin£r-5-*.5EW*A i KttJ&tZm&f'-* D i Id 
«4, W&&<F>%%M& I 1~ I 4*^®jE^S5 S^t> 

30 [0071] ^(nmv&m^^xit, mw.A i ^<ovt 

Jig|4 (a) ^-f^ K • i->y<GN=4<D^mSW 

1 1 wtSc^^oB wwmtm^btix^z,, m&A 

1 l^c0B^^*fj$:-r5gc¥<*:O B 1 *T-<DSggil4, ^-Y 
K ' •^V^'GN=4|d*fjS-f-5PJaSggSlm|c:^L^'b 
<0t/«c5. ffi^A 2 |*J«)lBiftl4, 04 (B) (O^l-tf-f 
K- ^^<GN = 12(018^®^ I 2©S?MOB2« 

mmm^btix^^, mmA2^<Dmmcmtiri>m 

?*OB 2 4T-<0SgBSl4, ^ K • ^>-^GN=l2lc:*f 

40 pj&f4, 124 (C) K • ^->-/>'GN=20(7?^ 

*M^I 3©»?#:tOB 3WlS«!i^biltV^.. 
««A3rtOHffe|c:»JCi-5tt9flsOB 3*"C«>e« 

»i, tf<( K • •^>>'<GN=20tc*tic£;i-5iijjtEgil5m^ 

[0 0 7 2] HHft«Hrtt#aEi-5«l*©tt9«:w*n 

(0 0 7 3] 09(4, ffil«)lllfiWSr*i-fc«)-c?, B^ 

[0 0 7 4] ±3$L/cJ; K • t^<GN=4J) 

50 »**KJ:a»*fcJ:0*fe;h,fc»3fcmfci l, 



• xy^GN = 12(D3S3teAtC,fc5&ft|c:J; U#f>Hfcf8 
ftB&I 2, K"^V/<GN=20ro»3t*lc«t5« 
<t <9^#^>tbfc%^£®^ I 3, *J«fctW K-X^ 
G N =28<753§ftl:ic «t 5383tt J: 5 # JtBift I 

10 0 7 5 J ^.nb<D%%m^. \ lA^HlDH, *T 

MU4'iooort>ib3ooo£T'rorfl(0&.5xV • x- 
*) rt^fc5H^^®^W4T*tta^ti,5 0 tot 
t, B^*&T&< <>: t,4^<Di4^?£T-t&i/\, 3§3fc 
Bill I lri>ibl4#c^f«j<OB \<Dm®$!>ft i 1, ^^ttE 
& I 2*><b l4^¥^OB 2 tf>B{|!g|5# i 2 , SgftBH; 
I 3 75^l4|^ft{g!OB 3cOBMfl#i 3#^ftm» 
ffl$tl5. ttffl£ftfcBMR# i 1 , i2*Jj;t)'i3i> 

[00 7 6] #3SftPHl! I OT'llRfV^^^fcS^T- 

(0 0 7 7J 010 (A) *>4l>' (B) 14, B^rt<7?B 
&X-* CD W</U£tf 1X^5. 
[0 0 7 8] r^f>roB{C*J^T, Dl, D2, D 3 *J 

J;yD4ii, l, 12, i 3i3j;rn 4*>e> 

#£>*t5BatoB&x— * • i/^/uzzti^frjjkLX^ 

•5, B^f P 1 tcol^Tf4, Btttx— ?D 1 <DL-"</H4l2 
0, BfttX — #D 2 CD l^i/M4900, B&x — :?D 3CDlx 
^/H42100, B^X— ^D4COl/-</H44000T*foS o 

(1000-3000) rtlc;fc5B&x-*l4, B&x 
-^D3T*fo5d>p5, B^PH-oV>TI4. B$tx-* 
D3z55fiJ^^tt-5 0 

[0 0 7 9] ^ICLT, B^P 2ICOVVTI4, B&X* 
- * D 3 to 4 D 4 ^TJft 1/ V |C $> 5 1 <D £ $IJ J£ $ 
;lt. BiifP 3Ko^TI4, B&x-*D4tf^r$U->v J 

rtJcfcStoiWte^itS. J t<ou^(DB^P4^p5P 
9 k: o ^ x t ^r«b v v k *> a B&x - * & m to £ ft 

3. 

[0 0 8 0] ta^v^i:A5I^f-;!'©i"<^s 

■ii]-M*tov^2oeji±a()<5»e-, tiitf, b*p 

5 CD J; o |c , Bf£x - * D 2 *> 4 D 3 CD 2 o fe 5 if 
£, *<OK*P5©B0|C»»i-5il*P lA*e>P4*5 
«tt;P6^t)P9^t.U ; lc:B^P5C09* 3 , t^^^ 

1~£Bf£x-:?;6S-?:<DBiiP 5fc:ov>x<0B^7 f -^ir 
*ft3„ 010 (A) *3«tt/ (B) CDflFijT'fcfttf, B^P 

iKi#P9«tf, t^i^v^i;J>5l^f-^ 
D1I4, B3RP 7 t P80Zfl, ^"SftW^^rtlCfcSiB 
^T-^D2J4, B38P4, P5, P8ft.tO!P9ro4 
fl, #^Vv^K<fc5B{£x-*D3l4, HJRP1, 

P2, P4, P 5*>4U=P6CD5|11, WSftUV^rtlJl*) 

3B^7 f -^D4»4, Biff P 2*540? 3 <D 2 

0, Itf-?D3Wtoi:fc#V\ LtiSoT, 
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Biff P 5cDB{&X-*»4, D3cDt><75i$ftS, 
[0 0 8 1] BIO (B) 14. rwiHtft^JlH 

tt-t'flWB&x-* • W^/^^LT^So -CD4M- 

LTEI 9 l^f £/&B{gt#£/&£tl5„ 
[0 0 8 2] £fc, ^uvi^cDB&x^^&lrMli 

x* - 9 zmia-t s «t 5 lt t 4 \ \ 

[0 0 8 3]-BHlA»&BH3», ^blCf|fiW||JS0y^-t 
10 tcDT'fcS. 

[0 084] 011(4, 0 1 yz^tf'-i S^/W • • 

h. 01 24; 4 00 13 14, »fcfcJ;9#bJtfcHfc(D-0!l 

[00 8 5] rcDH^ic^-m. *^»5iai^^l^ 

3 * t t£i> 4 5 1-1-5 fc CD-Cfc ?>„ 
[0 0 8 6] <>ir?^ • >y-X- jjf^^^jf 
it (^Xi/^7lT'YES) , tt9^^«tt$tt, 012 

7)5»W$ix5 {*7-v7l2) . ff«»*W|B»4, B«r* 

TtCOV^»ffl^tt3. Lfciiot, 7K¥-*f6l 128011^ 
Sit^f6]960B* W*«3130^<@(75«^^W$8^# 

£„ ton, B*rt-c^< i i>mmmt*bt£Z>fe 
[0087] o-^vnt, gn^M(M«p^ffi3tt, 

S«^**-C(Dffi«AS*aS*T,5 (^x->^73) . 
30 [0 0 8 8] *s\y9 • Hl-X- JK^V^^Jf U$ft 
5i (^fy7"74fYES) , iifefcT'y (Wfefca (0 
2 rote© iWfcftSo C»xyj|^ftiS(c4»), 04 

(a) t>h (d> td^-f-j: 5 \zmm<n&ftm&. 1 

3f&$T'<Dm&tf3mkW.m£ilZ>b, 04 (A) frb 
(D) (c^-f-^JtH^l l^fe I 4 CD 5 *>8ligKfB# 3 
mt-fc504 (B) ir^-T^B^I 2^S^*ft5. 

fftW^li. tS9ft:^(40B 2-efe5^P>. 013JC/^-f4 

[0 0 8 9] &»)8lJtia!li{^7i--5t, IBfikfflfcKre 
50 «C*S«tfe $ft5 y T77 ) o *D|^|c4 
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(^r 2/ 7*78) . 

I 0 0 9 0 J «fft«SHrt t«»Wtt^ft:^-&*ix-CV^ 

i>u:o\z.®ytmm i fit>tiz>& own. 

[01] v'^yi' • ?f • *^ 7«l^«^5r^ 

3. 10 

l@4] (a) (d) i4, mytm&(D~mx'hz>o 

[05] Wffi&a^HBSr^-t^o-^-^- HTfcSo 

in 6] mmzxQ'&bntzw&v-mvhz. 

[0 7] W&t 1 -? • W^fcRJW^OBM&fcjSLT 
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[0 9] ^M«*^"t-5^t>***LT^5. 
[010] (A) fcitf (B) 14, mm?t<»M&T- 

[011] HfiftE»«Ml*)B**"f 7o-f-t-h"C*> 

[012] fcftKiOfc&nfcWfeo-fll^fcs. . 

[013] mt<t9#f)n/cH^<0-flBj-Cfc5. 

[^#<D8iK] 

1 &3fe£fi 

12 «&j!f^ 

16 CPU 

I 0 #ft£IBfe 

1 1 ~ I 4 Jgftpiife 

OB1-OB3 (ft^frtti) 





(El 2] 




1280HJK 
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[El 0] 



<A) 



pi 

W=4000 


ni-gn n>^yv> 
P2 

03=1200, 04=5700 


nt— ^fi OGfclflO 
w t if) pc™hw 

P3 

K^OO, 04=1200 


W=S0Q, 02=1900 
P4 

03=3100, DM035 


W=W. 02=1800 
W 

03=3000, 04=4000 


ni-tQQ rp-QQQ 
P6 

03=2000, 04=3800 


01=2000. 08=4000 
P7 

OM0B5, DM006 


01=1800. 02=2500 
W 

02=4095 04=4095 


W=W0, 02=2000 

w 


(B) 


PI 

2100(=03) 


P2 
1200(=O3) 


P3 

1200 (-04) 


F4 

1900<=4B> 


P6 
3000^03) 


P6 

2000 G=D35 


P7 

2000 (=01) 


P6 

1300^=01) 


P9 

2000 (=02) 



(so int. ci. 7 mm* f i f~v~y (#%) 

G 0 6 T 7/60 1 8 0 H 0 4 N 5/235 5 C 0 2 2 

H0 4N 5/232 101:00 5 L096 

5/235 GO 2 B 7/11 N 

// HO 4 N 101:00 G0 3B 3/00 A 

F*-A(#%) 



2F112 


AD03 


BA03 CA02 CA04 EA05 




EA07 


FA45 GA01 


2H002 


DB25 


DB28 DB30 HA04 JA07 


2H011 


AA03 


BA51 BB04 DA07.DA08 


2H051 


AA00 


BB31 DA03 DA19 DA22 




EB01 


EB02 EB07 


5B057 


AA20 


CA08 CA12 CB08 CB12 




CHOI 


CH11 CH14 DA16 DB02 




DB09 


DC23 


5C022 


AA13 


AA15 AB15 AB17 AC42 


5L096 


CA02 


FA66 HA01 



